Keywords: avoidance behaviour goats heart rate hierarchy RMSSD sociability Modulation of the autonomic nervous system (ANS) activity allows animals to effectively respond to internal and external stimuli in everyday challenges via changes in, for example, heart and respiration rate. Various factors, ranging from social such as dominance rank to internal such as personality or affective states can impact animal physiology. Our knowledge of the combinatory effects of social and internal factors on ANS basal activity and reactivity, and of the importance that each factor has in determining physiological parameters, is limited, particularly in nonhuman, free-ranging animals. In this study, we tested the effects of dominance rank and personality (assessed as exploration/avoidance and sociability) on the heart rate (HR) and heart rate variability of goats, Capra hircus, in relation to the category of behaviour performed. We collected heart rate data while the animals could freely move and interact with conspecifics. A model selection procedure showed that behavioural category and sociability, as well as their interaction effect, explained most of the variation in HR. HR was lowest, and heart rate variability highest, during affiliative interactions. The HR of less social goats increased more between the behaviour triggering the lowest HR and the behaviour triggering the highest HR, compared to the HR of more social goats, which was more stable. This suggests lower ANS reactivity (HR response) in social goats. Our results thus highlight the important relationships between personality types, physiology and the behaviour of free-ranging animals.
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The autonomic nervous system (ANS) regulates heart rate and other physiological parameters (e.g. respiration rate, skin temperature). Its main function is to enable individuals to respond to changes in their environment and thus deal with everyday challenges by regulating energy expenditure through normal physiological fluctuations (i.e. Seyle, 1976) . Additionally, the ANS plays a crucial role in the control of the neuronal or 'fight-or-flight' stress response, which prepares the animal to immediately react to internal and external stimuli perceived as threatening (Koolhaas et al., 2011) . ANS basal activity (i.e. activity at rest) is related to factors that are fixed over the life of an individual such as species, sex or breed (Hezzell, Humm, Dennis, Agee, & Boswood, 2013; Lillywhite, Zippel, & Farrell, 1999) , to factors that are subjected to slow changes over time such as body size or age (Noujaim et al., 2004; Stahl, 1967) , or to daily changes (circadian rhythms; MacArthur, Johnston, & Geist, 1979) . Furthermore, there is some evidence to suggest that both ANS activity and reactivity (i.e. increase from baseline levels in response to an environmental stimulus; Matthews, 1986) can be related to social factors such as dominance rank (Aschwanden, Gygax, Wechsler, & Keil, 2008; Sapolsky, 2005; Turbill, Ruf, Rothmann, & Arnold, 2013) , or to internal factors such as personality (Koolhaas et al., 1999; R eale et al., 2010) . On a daily basis, rapid changes in physiology can occur according to external factors such as ambient temperature (Baldock, Sibly, & Penning, 1988) , to internal factors such as affective states (Briefer, Tettamanti, & McElligott, 2015) or to the physiological activity involved in each behaviour performed (Major, 1998) . Dominance rank influences both ANS basal activity (e.g. Turbill et al., 2013) and reactivity (Creel, 2001 ), in primates (Abbott et al., 2003 , but also in other species (e.g. geese, Anser anser; Kralj-Fi ser, Weiß, & Kotrschal, 2010) , and this can affect disease susceptibility and even fertility and survival (Sapolsky, 2005) . The stress experienced by individuals at various levels of the dominance hierarchy seems to depend on the social structure of a species (e.g. the degree to which they are exposed to social stressors and the degree of available social support; Abbott et al., 2003; Creel, Dantzer, Goymann, & Rubenstein, 2013 
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